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$\frac{\partial u}{\partial i}+(u\cdot\nabla)u=-\frac{1}{\rho}\nabla p+\nu\nabla^{2}u+F$ , (1)
$\nabla\cdot u=0$ . (2)
$\nabla\equiv(\frac{\partial}{\partial x}, \frac{\partial}{\partial y}.’\frac{\partial}{\partial z})$ .
, $t$ , $u=(u_{1}(X, t),$ $u_{2}(x, t),$ $u_{3}(x, t))$ , $p=$
$p(x, t)$ , $\rho$ , $\nu$ . ,
$\langle$ ,







, (1),(2) $\omega=\nabla\cross u=(\omega_{1}(x, t),$ $\omega_{2}(x, t),$ $\omega_{3}(x, t))$
, , , 3
,
.
$\frac{d}{dt}\tilde{\omega}_{j}=\epsilon jk\iota kkkmu\overline{\iota u}m-\nu k2j\tilde{\omega}+\tilde{F}_{j}$, $[j=1,2,3]$ , (3)
$k_{j}\tilde{u}_{j}=0$ . (4)
$\tilde{\omega}_{j}=-\epsilon jk\iota kk\tilde{u}\iota$ . (5)
, $k=(k_{1}, k_{2}, k_{3}),$ $k=|k|$ , $\epsilon_{jkl}$ ,
2 . $=\tilde{u}_{j}(k, t)$ ,
$\tilde{\omega}_{j}=\tilde{\omega}_{j(k,t}),\tilde{F}j=\tilde{F}j(k, t)$ $u(x, t)$ $\omega(x, t)$ ,




$\frac{N}{2}-1\sum$ $\frac{N}{2}-1\sum\tilde{u}(k, t)\exp[ik\cdot x]$ , (6)
$k_{1}=- \frac{\lrcorner \mathrm{v}}{2}k2=-\frac{N}{2}k_{3}=-\frac{N}{2}$
$\omega(x, t)=$ $\sum$$k_{1}=- \frac{N}{2}\frac{N}{2}-1k2=-\frac{N}{2}\sum_{\frac{N}{2}}^{1}-k=-\frac{N}{2}\frac{N}{2}-\sum_{3}^{1}\tilde{\omega}(k, t)\exp[ik\cdot x]$ , (7)
$\nabla\cross F(_{X}, t)=$ $\sum$
$\frac{-N}{2}-1$
$\frac{N}{2}-1\sum$ $\frac{N}{2}-1\sum\tilde{F}(k, t)\exp[ik\cdot x]$ . (8)
$k_{1}=- \frac{N}{2}k_{2}=-\frac{N}{2}k_{3}=-\frac{N}{2}$
$N$ . (3) 1 ,
2 . ,
$u\overline{\iota u}_{m}(k, t)$ , $u_{l}(x, t)u_{m}(x, t)$ .
$u_{l}(x, t)u_{m}(X, t)=$ $\sum$
$\frac{N}{2}-1$
$\frac{N}{2}-1\sum$ $\simeq-2\mathrm{v}1\sum u_{l}\overline{u}_{m}(k, t)\exp[ik\cdot x]$ . (9)
$k_{1}=- \frac{N}{2}k2=-\frac{N}{2}k_{3}=-\frac{N}{2}$








$E(k, t) \equiv\frac{1}{2}|k=\sum_{|k}|\tilde{u}(k, t)|^{2}$ . (10)
$k$ ( )
. $E(k, t)$ ,
(Eddy-Turnover time) $T_{E}(t)$ .
$T_{E}(t)\equiv L(t)/U(t)$ . (11)
, $U(t),$ $L(t)$
$U(t)$ $=$ $\sqrt{\frac{2}{3}\int E(k,t)dk}$, (12)
$L(t)$ $=$ $\frac{\pi}{2U(t)^{2}}\int k^{-1}E(k, t)dk$ , (13)





( ) $N$ , $\triangle t$,
$\nu$
$N$ $=$ $2\bm{5}6$ ,
$\triangle t$ $=0.001$ ,
$\nu$ $=$ $0.002$ ,
.
$\exp$ .




$E(k, 0)$ , $k=1$ ,
,
$E(1, t)=E(1,0)=C0,$ ( $C_{0}$ : ), (15)
81
. $E(k, t)|_{k\neq 1}$ , .
. . . . .
, $k_{0}$ , $U_{0}$
, .
$R \equiv\frac{U_{0}}{\nu k_{0}}$ . (16)
(14) $k=1$
, k 1 . $U_{0}$
$U_{0}\equiv\sqrt{2\int E(k,0)}$ , (17)
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Fig 2 $(t=t_{0}\simeq \mathrm{s}\tau E(0))$ .
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